Mini-gastric bypass/one anastomosis gastric bypass (MGB/OAGB) is an emerging weight loss surgical procedure. There are serious concerns not only regarding the symptomatic biliary reflux into the stomach and the oesophagus but also the increased risk of malignancy after MGB/OAGB. A 54-year-old male, with a body mass index (BMI) of 46.1 kg/m 2 , underwent Robotic MGB at another centre on 22 nd June 2016. His pre-operative upper gastrointestinal endoscopy was not done. He lost 58 kg within 18 months after the surgery and attained a BMI of 25.1 kg/m 2 . However, 2-year post-MGB, the patient had rapid weight loss of 19 kg with a decrease in BMI to 18.3 kg/m 2 within a span of 2 months. He also developed progressive dysphagia and had recurrent episodes of non-bilious vomiting. His endoscopy showed eccentric ulcerated growth in lower oesophagus extending up to the gastro-oesophageal junction and biopsy reported adenocarcinoma of oesophagus. MGB/OAGB has a potential for bile reflux with increased chances of malignancy. Surveillance by endoscopy at regular intervals for all patients who have undergone MGB/OAGB might help in early detection of Barrett's oesophagus or carcinoma of oesophagus or stomach.
INTRODUCTION
Mini-gastric bypass/one anastomosis gastric bypass (MGB/OAGB) first reported by Rutledge is an emerging weight loss surgical procedure. [1] It is found to be safe and effective in terms of successful weight loss and resolution of obesity-related comorbidities. [1] Nevertheless, it has been viewed with scepticism with serious concerns not only regarding the symptomatic biliary reflux (BR) into the stomach and the oesophagus [2] [3] [4] but also the increased risk of malignancy after MGB/OAGB. [3, 5] To the best of our knowledge, no case of oesophageal or gastric carcinoma has been reported post-MGB/OAGB. We report a case of oesophageal carcinoma involving the gastro-oesophageal junction detected 2 years after MGB/OAGB done at another centre.
CASE REPORT
A 54-year-old male, with a body mass index (BMI) of 46.1 kg/m 2 , underwent Robotic MGB/OAGB at another centre on 22 nd June 2016. He had no major comorbidities. There was no history of gastro-oesophageal reflux disease (GERD). However, pre-operative upper gastrointestinal endoscopy (UGIE) was not done. The patient was a known smoker (10-12 cigarettes/day) and used to consume 60-70 ml of alcohol by volume (ABV) daily. The procedure was uneventful, and the patient was discharged on the 5 th post-operative day. He lost 58 kg within 18 months after the surgery and attained a BMI of 25.1 kg/m 2 . The patient did not follow-up after bariatric surgery. He had also started to smoke (6-7 cigarettes/day) and consume alcohol daily (25-35 ml, ABV), 4 months after surgery.
For the past 6 months, the patient had rapid weight loss along with multiple episodes of severe loose stools. In the past 2 months, the patient had a significant weight loss of 19 kg with a decrease in BMI to 18.3 kg/m 2 . He also had hypoglycaemic episodes and generalised body weakness. There were no symptoms of GERD. He also developed progressive dysphagia; initially, more for solids which rapidly progressed to liquids. He also had recurrent episodes of non-bilious vomiting. There was no history of haematemesis, haemoptysis or melena.
He underwent UGIE at a private centre which showed eccentric ulcerated growth in lower oesophagus extending up to the gastro-oesophageal junction [ Figure 1 ]. The biopsy was reported as adenocarcinoma of the oesophagus. Histopathological review of the slides at our centre revealed the presence of a tumour composed of intermingled adenocarcinomatous and squamous carcinomatous components. The superficially located tumour islands showed squamous differentiation (immunopositivity for p40), whereas glandular differentiation was more obvious in the deeper portion of tumour. The tumour was seen infiltrating in between the smooth muscle bundles [ Figure 2a and b]. The adenocarcinoma component was found to be immunoreactive for CK20 and focally for CK7 (weak to moderate). Computerised tomography of the chest and abdomen showed a growth in the distal oesophagus extending up to the cardio-oesophageal junction. The fat planes were maintained and there was no mediastinal or hilar lymphadenopathy [ Figure 3 ]. Fluorodeoxyglucose-positron emission tomography showed the presence of hypermetabolic circumferential wall mucosal thickening involving the lower oesophagus extending to involve the gastro-oesophageal junction and the adjacent cardia of the stomach. In addition, there was also a small mildly hypermetabolic subcentimetric fibrocavitary lesion in the upper lobe of the left lung [ Figure 4a and b].
At present, the patient is being managed by a multi-disciplinary team comprising gastrointestinal surgeons, oncologist and bariatric surgeons at our centre. The patient has been planned for neoadjuvant chemotherapy followed by transhiatal oesophagectomy.
DISCUSSION
MGB/OAGB is emerging as a popular procedure all over the world for several reasons like relative simplicity involving the creation of a long gastric pouch with a single antecolic jejunal loop. Gastrojejunal anastomosis avoids the Roux-en-Y limb construction and the need for closure of internal hernia defects. It also has a shorter learning curve as compared to Roux-en-Y gastric bypass (RYGB). [3] However, there is a concern regarding BR and risk of subsequent oesophageal malignancy. Scozzari et al. [6] reported 33 cases of oesophageal and gastric cancer in patients following bariatric surgery out of which restrictive procedures had been performed in 15 patients (45.5%), namely vertical banded gastroplasty (27.2%), gastric banding (15.1%) and sleeve gastrectomy (3%). Gastric bypass was performed in rest 18 patients (54.5%) of which 14 patients (42.4%) Of the total four cases reported in loop gastric bypass, in three cases, tumour was present in excluded stomach and one in gastric pouch. The mean duration of detection of neoplasms after bariatric surgery is 8.5 years (2 months-29 years). [6] However, to the best of our knowledge, no case of oesophageal carcinoma extending up to gastro-oesophageal junction has been reported in the literature following MGB/OAGB. The Billroth II gastrectomy is known to be associated with three times increased risk of proximal gastric remnant cancer compared to the general population. [7] BR gastritis after MGB/OAGB and its potential to increase chances of malignancy is a controversial issue. BR is known to cause histological changes in oesophagus and gastric pouch, secondary to acute and chronic inflammatory changes in oesophageal and gastric mucosa. These changes might progress to premalignant condition, Barrett's oesophagus. [8] Under the influence of constant BR, Barrett's oesophagus can progress to an incomplete intestinal metaplasia (Type III) instead of complete intestinal metaplasia (Type I) which has a higher risk of gastro-oesophageal cancer development. [9] This impact of BR and the development of adenocarcinoma can further be strengthened by the fact that there is an increased risk of neoplasm both in gastric pouch and remnant stomach after RYGB. [10] Even though remnant stomach is devoid of contact with exogenous carcinogens, it comes in prolonged contact with a pool of bile and pancreatico-BR which has potential to cause malignancy. [11] Our patient presented with symptoms 2 years after OAGB. He presented with continued weight loss which was initially attributed to the effect of bariatric surgery. The patient was a known smoker. However, the temporality of association of his symptoms to the surgery suggests MGB/OAGB to be the leading cause of development of carcinoma. The patient was evaluated only when he developed significant dysphagia. Thus, there was a delay in the diagnosis. The symptoms of weight loss with dysphagia and vomiting cannot strictly be attributed as benign symptoms associated after bariatric surgery. They should be investigated thoroughly keeping rare possibility of carcinoma in mind. Morbid obesity itself is an independent risk factor for the development of oesophagogastric carcinoma, especially oesophageal carcinoma. [12] Furthermore, morbid obesity aggravates GERD leading to oesophagitis and subsequently Barrett's oesophagus and oesophageal carcinoma. [13] Another possibility is that our patient was harbouring Barrett's oesophagus preoperatively, which later progressed to adenocarcinoma of the oesophagus, aggravated by constant BR. UGIE should be routinely done as a part of the pre-operative workup of all bariatric surgery patients to rule out Barrett's oesophagus or malignant conditions of oesophagus and stomach. [14] Surveillance by endoscopy at regular intervals for all patients who have undergone MGB/OAGB might help in early detection of Barrett's oesophagus or carcinoma of oesophagus or stomach.
CONCLUSION
MGB/OAGB has a potential for bile reflux with increased chances of malignancy. We report the first case of malignancy of lower oesophagus extending up till the gastro-oesophageal junction following MGB/OAGB.
Declaration of patient consent
The authors certify that they have obtained all appropriate patient consent forms. In the form the patient(s) has/have given his/her/their consent for his/her/their images and other clinical information to be reported in the journal. The patients understand that their names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest. 
